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(57)Abstract: 
4 _ 43 PROBLEM TO BE SOLVED: To provide a 

semiconductor device which has a high quality 
factor Q and is easily manufactured at a low cost, 
by placing thick film inductors above bipolar 
transistors. 



*»•- ^,33 3v 35 >: e : SOLUTION: The semiconductor device 



34 

X 



manufacturing method comprises forming a layer 
4= insulation film 41 on a second layer wiring 35 on 
/ 4jA; bipolar transistors 30, spin-coating to form an SOG 
^ film 42 thereon, etching back it to be planarized, 
forming a layer insulation film 43, spin-coating to 
fi form an SOG film 44 thereon, etching back it to 
< 3i ' S3 4*2 p ' anar ' ze ' f° rm ' n 8 an aluminum thick film on a layer 
34 ' =3? 5 4 ^ insulation film 45, formed thereon and dry etching it 

via a patterned resist film by the RIE method, to form a third layer wiring 46 which 
includes thick-film inductors 52. 
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JP, 2002-368118, A 
* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim l]A semiconductor device, wherein a thick film inductor of spiral shape is formed in a semiconductor device 
which has a bipolar transistor and an inductor on an interlayer insulation film on said bipolar transistor by which 
flattening was carried out. 

[Claim 2]The semiconductor device according to claim 1, wherein said thick film inductor processes a metal thick film 
formed in said interlayer insulation film and is formed in one with wiring. 

[Claim 3]The semiconductor device according to claim 2, wherein material of said metal thick film is aluminum 
(aluminum), tungsten (W), or molybdenum (Mo). 

[Claim 4]The semiconductor device according to claim 1, wherein spiral shape of said thick film inductor is formed as 
a unit of a repetition of an octagon which cut off a square four-corners part. 

[Claim 5]The semiconductor device according to claim 1, wherein said bipolar transistor is a double polysilicon type 
bipolar transistor or a single polysilicon type bipolar transistor. 

[Claim 6]A manufacturing method of a semiconductor device which has a bipolar transistor and an inductor 
characterized by comprising the following. 

A process of carrying out flattening of the interlayer insulation film formed on said bipolar transistor. 

A process of forming a metal thick film in said interlayer insulation film by which flattening was carried out. 

A process of processing said metal thick film and forming a thick film inductor in spiral shape in one with wiring. 

[Claim 7]A manufacturing method of the semiconductor device according to claim 6 which a process of carrying out 
flattening of said interlayer insulation film carries out spin coating to said interlayer insulation film, forms a spin one 
glass film, and is characterized by being the process of carrying out etchback of said spin one glass film continuously. 
[Claim 8] Spin coating of said spin one glass film to said interlayer insulation film top in which a process of carrying 
out flattening of said interlayer insulation film was formed with formation of said interlayer insulation film, A 
manufacturing method of the semiconductor device according to claim 7 being the process of repeating combination 
with etchback of said spin one glass film twice or more. 

[Claim 9] A manufacturing method of the semiconductor device according to claim 6 processing said metal thick film 
by a reactive-ion-etching method. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a semiconductor device and a manufacturing method for the same, 
and relates to a semiconductor device provided with the inductor on the high-speed bipolar transistor in more detail, 
and a manufacturing method for the same. 
[0002] 
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[Description of the Prior Art]High integration is demanded with improvement in the speed with much more 
semiconductor device in recent years, especially semiconductor device used in the high frequency circuit of the radio 
communications system represented by the cellular phone. Therefore, the single polysilicon type bipolar transistor of 
wash TOEMITTA composition and a double polysilicon type bipolar transistor are adopted as a transistor for the 
bipolar transistor which operates at high speed, and especially much more improvement in the speed. 
[0003]On the other hand, the high quality factor Q (after-mentioned) is requested from the inductor for a high 
frequency oscillation, and. Since a comparatively large area is occupied and it becomes an obstacle of the 
miniaturization of a semiconductor device, and high integration when an inductor is made into superficial spiral 
shape, to make an occupation area small as much as possible is desired. 

Considering it as the inductor on chip which has arranged the inductor in the upper parts, such as a bipolar 
transistor, is the situation which is not avoided. 

[0004]Drawing 13 is a top view showing the inductor of superficial spiral shape, and drawing 14 is a sectional view of 
the [14]-[14] line direction in drawing 13. With reference to drawing 13 and drawing 14, the inductor 110 is formed in 
the semiconductor substrate 101, the lower layer wiring 103 is formed on the insulator layer 102, and the interlayer 
insulation film 104 is formed on it, and also the contact electrode 105 of lower layer wiring and the inductor 110 is 
formed in the interlayer insulation film 104. And on the interlayer insulation film 104, the inductor 110 of spiral 
shape is formed in one following the upper wiring 106 and this, and the other end of the inductor 110 is connected to 
the contact electrode 105 with the lower layer wiring 103. 

[0005]As everyone knows, as for an inductor, the characteristic is shown by L (inductance) and Q (quality factor- 
sharpness of an oscillation), and Q is shown by the following formula (l). 
Q = omegaL/R Formula (l) 

In here, omega is angular frequency and R is the wiring resistance of an inductor. Therefore, it requires carrying out 
L for obtaining high Q at size, and making R small. That is, it is required to carry out the number of turns of the 
inductor (inductor 110 of drawing 13) of spiral shape for making L large at size, and to carry out the surface area and 
thickness of the inductor 110 for making R small at size. 

[0006]However, since the occupation area of an inductor is increased, it is limited to make large surface area of to 
make the number of turns of an inductor large into the semiconductor device which attains high integration, and an 
inductor, and also on the other hand, making a number of turns large leads to making R large. Therefore, although 
the method of using an inductor as a thick film remains, When carrying out dry etching of the metal thick film and 
processing spiral shape, it is easy to cause a defect of shape, and also a thick film inductor tends to leave a work 
residue, and although it incorporates such an inductor, reliability has a problem that only a scarce semiconductor 
device is obtained. 

[0007]In such a situation, to JP,6-334137,A. As opposed to the inductors 115, 116, and 117 formed in the passive 
circuit board 104 of an insulator as shown in the top view of drawing 15, The hive RISSODO integrated circuit which 
carries the FET element chip 103 formed in the semi insulating GaAs substrate with flip chip bonding method is 
indicated. Since this integrated circuit is in a field which is different in the inductors 115, 116, and 117 and the FET 
element chip 103, it is what requires an area large as the whole, and also since an inductor and FET are 
manufactured individually and assembled, cost is size. 

[0008]On the other hand, the inductor as shown in drawing 16 is indicated by JP,3-263366,A. lb namely, the insulator 
layer 259 on the circuit element area 240 formed in the semiconductor substrate in drawing 16. Two or more ring 
shape metallic wiring layers 251, 252, and 253 are accumulated via the interlayer insulation films 256 and 257 
between each, The inductor 250 which connected the ring shape metallic wiring layers 251, 252, and 253 by the 
through holes 254 and 255 established in the interlayer insulation films 256 and 257 is formed. 

[0009]The inductor which consists of the 2nd electric conduction pattern 302 that the 1st same electric conduction 
pattern 301 as a usual inductor and this were formed in the Patent Gazette No. 2904086 gazette in superposition by 
up-and-down physical relationship, and was electrically connected to it is indicated. A of drawing 17 is a top view of 
the inductor, and B of drawing 17 is a sectional view of the [B]~[B] line direction in A of drawing 17. As a solid line 
shows A of drawing 17, the 1st electric conduction pattern 301 of spiral shape is formed on the insulator layer 300, 
and the 2nd electric conduction pattern 302 that avoids a lap in A of drawing 17 and is shown with a slightly larger 
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dashed line is formed in the insulator layer 300 of the lower part. 

It is electrically connected by the contact 303 of plane shape vertical [ the 1st electric conduction pattern 301 and the 
2nd electric conduction pattern 302 ] and long and slender. 

And the 1st electric conduction pattern 301 and the 2nd electric conduction pattern 302 which are illustrated are set 

to 0.5*1.0 micrometer in thickness by each. 

[0010] 

[Problem(s) to be Solved by the InventionlThe semiconductor device by the above and JP,3-263366,A, Since the 
inductor 250 is arranged on the circuit element area 240, the whole required surface product is small, but since the 
inductor 250 is accumulating the ring shape metallic wiring layers 251, 252, and 253 and the interlayer insulation 
films 256 and 257 by turns, A manufacturing process is complicated and also the wiring resistance of the inductor 250 
becomes large. The semiconductor device by the Patent Gazette No. 2904086 gazette also has the difficulty of 
requiring a repetition of detailed processing, in formation of an inductor like formation of the 1st electric conduction 
pattern 301, and formation of the 2nd electric conduction pattern 302. That is, in these semiconductor layer devices, 
in order to make Q of an inductor high, thickness of an inductor is not made large, the inductor is made into two-layer 
structure or a three-tiered structure, therefore complicated processing is required. 

[00 11] However, even if it tries formation of a thick film inductor in order to simplify the formation process of an 
inductor as mentioned above, For example, even if it tries to process an aluminum thick film into spiral shape, The 
defect of shape of a spiral, generating of a work residue, long-time -izing of processing, and other various problems 
that serve as a neck on a process arise, and the work residue which remains especially in an inductor has great 
influence on the characteristic and reliability of an inductor. 

[0012]By making this invention in view of an above-mentioned problem, and arranging a thick film inductor above a 
bipolar transistor, being miniaturized, manufacture is simple and makes it a technical problem to provide a 
semiconductor device for the high speed communications which are low Kos, and a manufacturing method for the 
same. 
[0013] 

[Means for Solving the Problem]Although the above-mentioned technical problem is solved by composition of claim 1 
or claim 6, it will be as following if the solving means is explained. 

[0014]In a semiconductor device which has a bipolar transistor and an inductor, a semiconductor device of claim 1 is a 
semiconductor device with which a thick film inductor of spiral shape is formed on an interlayer insulation film on a 
bipolar transistor by which flattening was carried out. Such a semiconductor device provides a semiconductor device 
which was miniaturized and was accumulated highly by forming a thick film inductor above a bipolar transistor. 
[00 15] A thick film inductor processes a metal thick film formed in an interlayer insulation film, and a semiconductor 
device of claim 2 subordinate to claim 1 is formed in one with wiring. Since an inductor and a bipolar transistor are 
not manufactured independently, but a metal thick film is processed and wiring and an inductor of a bipolar 
transistor are formed in one, such a semiconductor device is low cost. A semiconductor device of claim 3 subordinate 
to claim 2 is a semiconductor device whose material of a metal thick film is (W) or molybdenum (Mo) in aluminum 2 
UMU (aluminum) and tungsten. Formation of a thick film inductor which a metal thick film forms and processes a 
metal thick film is easy for such a semiconductor device, and it gives an inductor of low cost. 

[00 16] A semiconductor device of claim 4 subordinate to claim 1 is a semiconductor device with which a thick film 
inductor of spiral shape is formed as a unit of a repetition of an octagon which cut off a square four corners part. 
Processing from a metal thick film is easy for such a semiconductor device, and it serves as low cost, and also it makes 
it possible to make surface area of a thick film inductor large, and to raise Q by making resistance of an inductor 
small. A semiconductor device of claim 5 subordinate to claim 1 is a semiconductor device whose bipolar transistor is 
a double polysilicon type bipolar transistor or a single polysilicon type bipolar transistor. High speed communication 
much more than a semiconductor device for the conventional high speed communications is possible for such a 
semiconductor device, and it gives a semiconductor device of low cost. 

[0017]In a manufacturing method of a semiconductor device with which a manufacturing method of a semiconductor 
device of claim 6 has a bipolar transistor and an inductor, It is a manufacturing method which has a process of 
carrying out flattening of the interlayer insulation film formed on a bipolar transistor, a process of forming a metal 
thick film in an interlayer insulation film by which flattening was carried out, and the process of processing a metal 
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thick film and forming a thick film inductor in spiral shape in one with wiring. Since a manufacturing method of such 
a semiconductor device processes into a thick film inductor of spiral shape a metal thick film formed in an interlayer 
insulation film which carried out flattening, processing is performed smoothly and it does not generate a defect of 
shape or a work residue of an inductor. 

[00 18] A manufacturing method of a semiconductor device of claim 7 subordinate to claim 6 is a manufacturing 
method which is the process of a process which carries out flattening carrying out spin coating of the interlayer 
insulation film to an interlayer insulation film, and forming a spin one glass film, and carrying out etchback of the 
spin one glass film continuously. A manufacturing method of such a semiconductor device fills a crevice on an 
interlayer insulation film, deletes heights, and carries out flattening of the interlayer insulation film simply. A 
manufacturing method of a semiconductor device of claim 8 subordinate to claim 7, A process of carrying out 
flattening of the interlayer insulation film is a manufacturing method which is the process of repeating combination 
of formation of an interlayer insulation film, spin coating of a spin one glass film to a formed interlayer insulation 
film top, and etchback of a spin one glass film twice or more. A manufacturing method of such a semiconductor device 
makes possible much more flattening of an interlayer insulation film, and also makes it possible to form wiring and a 
thick film inductor in the 3rd layer or the 4th layer. A manufacturing method of a semiconductor device of claim 9 
subordinate to claim 6 is a manufacturing method which processes a metal thick film by a reactive-ion-etching 
method. A manufacturing method of such a semiconductor device makes it possible to perform detailed processing of 
a thick film inductor precisely and at high speed. 
[0019] 

[Embodiment of the Invention]In the semiconductor device which has a bipolar transistor and an inductor of spiral 
shape as a semiconductor device of this invention and a manufacturing method for the same were mentioned above, 
It is the semiconductor device with which the thick film inductor of spiral shape is formed in the interlayer insulation 
film on a bipolar transistor by which flattening was carried out. 

[0020]After formation of a thick film inductor carries out flattening of the surface of an interlayer insulation film, 
perform it, but. In forming a thick film inductor in wiring of the two-layer eye which makes the 1st layer the electrode 
of a downward bipolar transistor, and its drawer wiring, and is provided via the interlayer insulation film on it, 
Flattening of the interlayer insulation film is performed by forming the SOG (spin one glass) film which carried out 
spin coating to the interlayer insulation film, and was excellent in surface smoothness, and also carrying out etchback 
from the surface side of a SOG film. And unevenness and the level difference of the surface of an interlayer insulation 
film are size, when flat [ sufficient ] is not obtained in 1 time of the combination of formation of a SOG film, and 
etchback, an interlayer insulation film is further formed in up to it, and the spin coating and etchback of a SOG film 
are repeated. Since a surface step generally becomes large in providing a thick film inductor in one with the 3rd layer 
or wiring of the 4th layer, it is required to repeat the combination of formation of an interlayer insulation film, the 
spin coating of a SOG film, and the etchback of a SOG film twice [ at least ]. These operations are simple in process 
and do not become a factor which increases the manufacturing cost of a semiconductor device greatly. 
[002l]The thick film inductor by this invention is independently created as an inductor, does not connect with wiring, 
processes into pattern state the metal thick film formed on an interlayer insulation film, and is formed in one with 
wiring. Therefore, as compared with the case where an inductor is created separately, a manufacturing cost can be 
reduced substantially, and it becomes a semiconductor device of the low cost integrated highly. Although aluminum 
(aluminum) is chosen as wiring and the material of a thick film inductor from a viewpoint that formation of a metal 
thick film and processing of a metal thick film are cheap easily, W (tungsten) and Mo (molybdenum) can also be used 
almost equally. 

[0022]The thick film inductor made to form can obtain the high quality factor Q by considering it as 2*3 micrometers 
or the thickness beyond it, and making large real area per occupation area of an inductor as much as possible, and 
making resistance R in a formula (l) small. By considering it as the octagon which cut off the square four-corners part, 
processing becomes easy and the spiral shape of an inductor reduces process cost, although what kind of shape, such 
as a thing of a circle configuration, and a thing of triangular shape, repeated unit spirals may be. And it is high-speed 
etching, high selectivity, and low damage nature, and carries out to processing of a metal thick film by the RIE 
(reactive ion etching) method in which highly precise processing is possible. Although there are an ECR (electron 
cyclotron resonance) form, a magnetron form, a triode form, narrow GYAPU type, etc. in the RIE method, since the 
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ECR form is excellent in micro-processing nature and low damage nature, it is especially preferred. 
[0023]Although it operates at high speed and accumulation is used as the semiconductor layer device for 
communication combining a comparatively easy bipolar transistor, a thick film inductor, Also in a bipolar transistor, 
attain improvement in the speed further and an emitter is used as polysilicon, The single polysilicon type bipolar 
transistor which poured in the impurity As etc., diffused to the base and was considered as wash TOEMITTA 
composition, The double polysilicon type bipolar transistor considered as wash TOEMITTA composition by using an 
emitter and a base as polysilicon for stabilization of performance is suitably combined with a thick film inductor. 
[0024] 

[ExamplelNext, an example explains concretely a semiconductor device of this invention, and a manufacturing 
method for the same with reference to drawings. 

[0025] (Example l) Hereafter, form a double polysilicon type bipolar transistor on a substrate, and the semiconductor 
device which equipped the interlayer insulation film on the bipolar transistor with the inductor on chip which forms a 
thick film inductor is made into an example, Therefore, the manufacturing method is explained by drawing 8 from 
drawing 1. 

[0026] As shown in A of drawing 1, after forming the n + type embedded layer 2 in the p type silicon semiconductor 
substrate 1 selectively with well-known art, Resistivity forms in about 1 micrometer in thickness the n type epitaxial 
layer 3 which is an about 1-ohmcm grade all over the embedded layer 2 being included, Then, the low-pressure-silicon 
nitride (LP-Si3N4) film 5 is made to deposit by a thermal oxidation method on the epitaxial layer 3 the silicon oxide 
(SiCh) film 4 about 30 nm thick and under decompression, then, LOCOS (local silicon oxidation) as shown in B of 
drawing 1, after forming the resist film 6 in the whole surface ■- pattern NINGU of the resist film 6 is carried out so 
that the isolation region by law can be formed, namely, so that the resist film 6 may remain on the element formation 
region of a center section in a figure. And it removes by the dry etching technology of common knowledge of the 
low-pressure-silicon nitride film 5 by using the resist film 6 as a mask, and the silicon oxide film 4 is also removed. 
Therefore, the low-pressure-silicon nitride film 5 will remain in the portion used as an element formation region. 
[0027]Next, after exfoliating the above-mentioned resist film 6 with the mixed liquor (sulfiiration liquid) of sulfuric 
acid and hydrogen peroxide solution, the oxidizing film 7 is formed in a thickness of about 800 nm except for the 
portion in which the low-pressure-silicon nitride film 5 remains. Then, the low-pressure-silicon nitride film 5 is 
etched with drug solutions, such as hot phosphoric acid. As shown in A of drawing 2, then, via the patternizing resist 
film 8 which carried out the opening of the portion (portion which forms a plug) used as the drawer part of the 
embedded layer 2 to behind, N type P (Lynn) ion is poured in with energy and a dose (about 50 keV(s), about 
4.5E15-cm* 2 ) which contact the embedded layer 2. Then, after exfoliating the resist film 8, a thickness of about 300 
nm is made to deposit a silicon oxide film with the CVD method with which it does not illustrate but ** also makes 
TEOS (tetraethoxy orthosilicate) material gas in the upper part. And after forming a resist film in the whole surface, 
as etchback of about 130 nm of the whole surface is carried out and it is shown in B of drawing 2 by the RIE method, 
flattening of the wafer surface is carried out. 

[0028]Next, as shown in A of drawing 3, by thermal oxidation, the silicon oxide film 10 is formed in the whole surface 
at about 30 nm in thickness, the patternizing resist film 11 which carried out the opening of the portion used as the 
isolation region 12 is formed, and p type B (boron) ion is poured in. That is, an ion implantation is carried out with 
energy and a dose (about 50 keV(s), about 4.5E13-cm' 2 ) which are connected with the p type silicon semiconductor 
substrate 1. And the resist film 11 is exfoliated. Then, about 100 nm is made to deposit the silicon oxide film 13 on the 
surface of the silicon oxide film 10 from TEOS with a CVD method, as shown in B of drawing 3. In B of drawing 3, the 
silicon oxide film 13 and the silicon oxide film 10 are shown as one. And it is considered as the patternizing resist film 
14 which carried out the opening of the field (active region) which forms a npn transistor after forming the resist film 
14 in the whole surface, and after carrying out dry etching of the silicon oxide film 13 of an active region and 
removing it, the resist film 14 is exfoliated. 

[0029] Next, about 150 nm in thickness is made to deposit the polysilicon film 15 on the whole surface with a CVD 
method, as shown in A of drawing 4. BF 2+ ion is poured into the polysilicon film 15 by the about 40 energy keV(s), and 
dose 2 of 5.5E14 cm so that base extraction resistance may be formed. And the resist film 17 which carried out 
pattern NINGU is formed so that the portion used as base extraction resistance of the polysilicon film 15 may remain, 
and after carrying out dry etching of the polysilicon film 15 and removing it, the resist film 17 is exfoliated. Then, 
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after making about 350 nm in thickness deposit the silicon oxide film 18 on the whole surface with a CVD method, 
heat-treat (for about 600 ** and 180 minutes), the silicon oxide film 18 is made to elaborate, and membraneous 
quality is raised. And as shown in B of drawing 4, the patternizing resist film 19 which carried out the opening of the 
portion equivalent to the below-mentioned genuine base region 21 is formed, dry etching of the silicon oxide film 18 
and the polysilicon film 15 is carried out, and they are removed. 
Then, the resist film 19 is exfoliated. 

[0030]Next, although a graphic display is omitted, after making about 10 nm in thickness deposit a silicon oxide film 
on the whole surface by a thermal oxidation method, as shown in A of drawing 5, B + ion is poured in by the about 30 
energy keV(s), and dose 2 of 1.0E12 cm so that the genuine base region 21 may be formed. And about 550 nm in 
thickness is made to deposit the silicon oxide film 22 which makes TEOS material gas with a CVD method, About 900 
** and heat treatment for 15 minutes are performed so that B may be spread to the n type epitaxial layer 3 of a single 
crystal from the polysilicon film 15 which poured in BF 2+ ion previously and the graft base region 23 may be formed. 
Of this, the base areas (genuineness and graft base) 21 and 23 of a transistor are formed thoroughly. Then, as shown 
in B of drawing 5, the sidewall 24 is formed in the emitter opening right above the genuine base region 21 by making 
it the portion corresponding to the base area 20 of the silicon oxide film 22 of A of drawing 5 remain, and removing the 
other portion by the RIE method. 

[0031] Next, for example, about 150 nm in thickness is made to deposit the polysilicon film 25 on the whole surface 
with a CVD method. Then, as shown in drawing 6, in order to have wash TOEMITTA composition, It heat-treats for 
pouring As + ion into the polysilicon film 25 by the about 60 energy keV(s), and dose 2 of 2.0E16 cm, and diffusing 
poured-in As + to the genuine base region 21 (for about 850 ** and 30 minutes), and the emitter 26 is formed by a self 
aryne. And after the art of common knowledge, such as a photolithography and dry etching, removes polysilicon films 
25 other than an emitter ejection portion, the base extraction electrode 27, the collector extraction electrode 28, and 
the emitter extraction electrode 29 are formed. Thus, the double polysilicon type bipolar transistor 30 of wash 
TOEMITTA composition is formed. Then, the Al wiring of the 1st layer provided with the barrier metal of a Ti system 
including each electrodes 27, 28, and 29 is formed, and about 400 ** and annealing for 20 minutes are performed. 
[0032]From drawing 7, henceforth, the bipolar transistor 30 shown in drawing 6 is separated, and the processing 
performed to the surroundings of Al wiring 31 of the 1st layer containing each electrodes 27, 28, and 29 provided in 
the upper part and formation of an inductor are explained. That is, A of drawing 7 shows Al wiring 31 of the 1st layer 
on the silicon oxide film 18 shown in drawing 6. And about 500 nm in thickness is made to deposit the silicon oxide 
film 32 from TEOS under a plasma atmosphere with a CVD method as an interlayer insulation film the whole 
surface on Al wiring 31, as shown in B of drawing 7. Then, spin coating of SOG film 33 is carried out to the whole 
surface, and flattening of the portion which carries out etchback by the RIE method and has a level difference is 
carried out. Then, the silicon oxide film 34 is made to deposit on the whole surface from TEOS under a plasma 
atmosphere with a CVD method, as shown in C of drawing 7. And by the basis of the existence of the resist film which 
did not illustrate to the contact electrodes of Al wiring 31 of the 1st layer, and the Al wiring of the two-layer eye 
formed in behind, but also patternized ** to it, and the RIE method, opening 34* is provided in the silicon oxide film 
34, and a resist film is exfoliated. 

[0033] Next, the Al film for forming Al wiring 35 of a two-layer eye on the silicon oxide film 34 which is an interlayer 
insulation film is formed in thickness of 2.5 micrometers by a sputtering technique etc. And Al wiring 35 of the 
two-layer eye which processes an Al film and contains the thick film inductor 51 and contact electrode 35* by the RIE 
method is formed via the resist film patternized as shown in A of drawing 8. Subsequently, by forming the passivation 
film 36 on the whole surface by well-known process technology so that Al wiring 35 of the two-layer eye containing 
the thick film inductor 51 may be covered, as shown in B of drawing 8, The semiconductor device for high speed 
communications provided with the thick film inductor 51 above the double polysilicon type bipolar transistor 30 is 
obtained. 

[0034] (Example 2) Since formation of Al wiring 31 of the 30 or 1st layer of the bipolar transistor is completely the 
same as that of Example 1, the semiconductor device 2 of Example 2 uses from drawing 1 explained in Example 1 to 
drawing 6, omits explanation, and explains it from the same drawing 9 as drawing 7 of Example 1. 
[0035] A of drawing 9 is Al wiring 31 of the 1st layer shown in drawing 6. And about 500 nm in thickness is made to 
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deposit the silicon oxide film 32 from TEOS under a plasma atmosphere with a CVD method the whole surface on Al 
wiring 31, as shown in B of drawing 9. Then, spin coating of SOG film 33 is carried out to the whole surface, and 
flattening of the portion which carries out etchback by the RIE method and has a level difference is carried out. 
[0036]Then, the silicon oxide film 34 is made to deposit on the whole surface from TEOS as an interlayer insulation 
film under a plasma atmosphere with a CVD method, as shown in A of drawing 10. And in the contact electrodes of Al 
wiring 31 of the 1st layer, and Al wiring 35 of the two-layer eye formed in behind, by the basis of the existence of a 
resist film which was not illustrated but in which ** also carried out pattern NINGU, and the RIE method, opening 
34' is provided in the silicon oxide film 34, and a resist film is exfoliated. Next, as shown in B of drawing 10, the Al 
film for forming Al wiring 35 of a two-layer eye is formed by a sputtering technique etc. And Al wiring 35 of a 
two-layer eye and contact electrode 35 f are formed by the basis of the resist film which did not illustrate but also 
patternized **, and the RIE method. 

[0037]Then, it deposits under a plasma atmosphere on the whole surface, and about 550 nm in thickness is made to 
deposit the silicon oxide film 41 on the whole surface from TEOS as an interlayer insulation film with a CVD method, 
as shown in A of drawing 11. Then, after carrying out spin coating of SOG film 42 to about 450 nm in thickness, 
flattening of about 550-nm portion which carries out etchback and has a level difference is carried out by the RIE 
method. On the whole surface, then, after [ for example, ] making about 500 nm in thickness deposit the silicon oxide 
film 43 on the whole surface from TEOS as an interlayer insulation film under a plasma atmosphere with a CVD 
method, Spin coating of SOG film 44 is carried out to about 450 nm in thickness, and flattening of the portion which 
gives about 550-nm etchback by the RIE method, and has a level difference is carried out. And about 600 nm in 
thickness is made to deposit the silicon oxide film 45 from TEOS under a plasma atmosphere with a CVD method on 
the whole surface. Next, the basis of the existence of a resist film which was not illustrated to the contact electrodes of 
Al wiring 35 of a two-layer eye, and the Al wiring of the 3rd layer formed in behind but in which ** also carried out 
pattern NINGU as shown in B of drawing 11, By the RIE method, opening 45* which penetrates the silicon oxide films 
45, 43, and 41 is provided, and a resist film is exfoliated. 

[0038]Then, after making about 2.5 micrometers in thickness deposit an Al film on the whole surface by a sputtering 
technique on the silicon oxide film 45 as shown in A of drawing 12, the 3rd layer that contains contact electrode 46* 
with the thick film inductor 52 by the RIE method under existence of the resist film which did not illustrate but also 
patternized ** - it forms wiring 46. Subsequently, as shown in B of drawing 12, the passivation film 47 is formed in 
the whole surface containing the thick film inductor 52 and contact electrode 46' which are also Al wiring 46 of the 
3rd layer by well-known process technology, When it does not illustrate but ** also performs the opening of a pad, etc., 
the semiconductor device for high speed communications provided with the thick film inductor 52 above the double 
polysilicon type bipolar transistor 30 is obtained. 

[0039]As mentioned above, although the example explained this invention* of course, this invention is not restricted 
to these but various modification is possible for it based on the technical idea of this invention. 

[0040]For example, in this example, although the double polysilicon type bipolar transistor was illustrated as a 
bipolar transistor which combines a thick film inductor, this invention is applied also to the semiconductor device 
which combined the single polysilicon type bipolar transistor in addition to this. 

[004l]In this example, although the silicon oxide film from TEOS was used as the interlayer insulation film, A PSG 
(phospho silicate glass) film or a BPSG (borophosphosilicate grass) film is formed as an interlayer insulation film, 
etchback of the SOG film is formed and carried out about what carried out a reflow and carried out flattening at the 
temperature of around 900 **, and it may be made to carry out flattening further. 

[0042]In this example, although a thick film inductor and wiring formed aluminum as a material, It may be materials 
other than aluminum, and as long as it has conductivity, formation of a thick film is easy and processing by the RIE 
method is possible, the material can also use Cu (copper) and Ta (tantalum) in addition to aluminum, W, and Mo 
which it was not limited, for example, were mentioned above. Although flattening after formation of a SOG film was 
given with the etchback by the RIE method in this example, flattening may be carried out by chemical mechanical 
griding. 
[0043] 

[Effect of the InventiorjA semiconductor device of this invention and a manufacturing method for the same are 
enforced with a gestalt which was explained above, and do so an effect which is described below. 
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[0044] Since the thick film inductor of spiral shape is formed on the interlayer insulation film on a bipolar transistor 
by which flattening was carried out according to the semiconductor device of claim 1, From it being what has the 
quality factor Q that processing of a thick film inductor is easy, and high, and is rich in reliability. It is applied as the 
terminal for high speed communications which is rich in portability, for example, the possible cellular phone of high 
speed communication, the mounted terminal for automatic-toll-collection system ETC of a highway, and a mounted 
terminal in the car- navigation system which provides the same minute information. 

[0045] Since according to the semiconductor device of claim 2 the thick film inductor processed the metal thick film 
and was formed in one with wiring, the inductor was formed simply, and the semiconductor device was reliable and 
had been low-costized. Since aluminum, W, or Mo which formation of a thick film is easy as a material of the metal 
thick film processed into a thick film inductor, and can be easily processed by the RIE method is used according to the 
semiconductor device of claim 3, It becomes the semiconductor device which did not generate machining failure when 
processing the spiral shape of a thick film inductor, but was provided with the reliable inductor. 

[0046]Since spiral shape of the thick film inductor is made into the repeating unit in the octagon which cut off the 
square four-corners part according to the semiconductor device of claim 4, Processing from a metal thick film is easy, 
and also it becomes the semiconductor device which made the usable area of the thick film inductor large, and was 
provided with the high inductor of the quality factor Q by making resistance small. Since the thick film inductor on 
chip, the double poly silicon type bipolar transistor, or the single poly silicon type bipolar transistor is put together 
according to the semiconductor device of claim 5, much more high speed communication is made more possible by low 
cost than by the conventional semiconductor device for communication. 

[0047] Since the metal thick film which carried out flattening of the interlayer insulation film formed on a bipolar 
transistor, and formed membranes to the interlayer insulation film is processed into the thick film inductor of spiral 
shape according to the manufacturing method of the semiconductor device of claim 6, The semiconductor device for 
communication with process tolerance processing is performed smoothly and high, and the high quality factor Q and 
reliability is given. Since the formation of a spin one glass film which carries out spin coating, and the etchback of the 
continuing spin one glass film perform flattening of an interlayer insulation film according to the manufacturing 
method of the semiconductor device of claim 7, Flattening of the metal thick film formed on it is carried out, and it 
gives the semiconductor device provided with the thick film inductor with high process tolerance by processing the 
metal thick film. 

[0048] Since according to the manufacturing method of the semiconductor device of claim 8 the combination of 
formation of an interlayer insulation film, the spin coating of a spin one glass film, and the etchback of a spin one 
glass film is repeated for flattening of an interlayer insulation film twice or more and flattening of an interlayer 
insulation film is performed, flattening of the interlayer insulation film is carried out further, and also. It makes it 
possible to form a thick film inductor in the 3rd layer of a semiconductor device, and wiring of the 4th layer. Since a 
metal thick film is processed by a reactive -ion-etching method according to the manufacturing method of the 
semiconductor device of claim 9, it makes it possible to perform detailed processing of a thick film inductor precisely 
at high speed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]Drawing 1 to drawing 6 is a figure showing the manufacturing method of the double polysilicon type 
bipolar transistor in the semiconductor device of Example 1, The state and B which A of drawing 1 formed the 
embedded layer and the epitaxial layer in the semiconductor substrate, and formed the oxidizing film and LP gas 
silicon nitride film in up to it leave a resist film to an element formation region, and show the state where it is 
preparing for creating an isolation region on the both sides. 

[Drawing 2]It is a figure following drawing 1, after A's forming the oxidizing film for isolation, in order that the 
drawer part of an embedded layer may be formed, after the state and B which are carrying out the ion implantation 
of the impurity form a cap film, they are heat-treated, diffuse an impurity, a plug is formed in an embedded layer, and 
the state where flattening of the surface was subsequently carried out is shown. 
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[Drawing 3]Following drawing 2, in order that A of drawing 3 may form an isolation region, the state and B which are 
pouring in B ion via a resist film show the state where the silicon oxide film in the formation area of a npn transistor 
was removed. 

[Drawing 4]The state where A of drawing 4 forms the polysilicon film considered as base extraction resistance 
following drawing 3, and BF 2+ ion is poured in, After forming a silicon oxide film on a polysilicon film, B shows the 
state where the silicon oxide film and the polysilicon film were etched, in order to form the genuine base region of a 
npn transistor. 

[Drawing 5]After A of drawing 5 pouring in B ion and forming a genuine base region following drawing 4, A silicon 
oxide film is formed and heat-treated and the state where diffused B ion from the polysilicon film and graft base 
layers were made to form, and the state where B carried out dry etching of the silicon oxide film, and the sidewall was 
formed in the emitter opening are shown. 

[Drawing 6] After forming a polysilicon film in an emitter formation area and carrying out the ion implantation of the 
As, the state where heat-treat, diffused As, and made the emitter form, and also the base electrode, the collector 
electrode, and the emitter electrode were provided is shown. 

[Drawing 7] Drawing 7 and drawing 8 are the figures showing the manufacturing method of the thick film inductor in 
the semiconductor device of Example 1, and A of drawing 7 shows the wiring of the first layer containing the electrode 
of drawing 6. The state and C to which it carried out spin coating of the SOG film, and carried out etchback of the 
SOG film after B formed the silicon oxide film, and flattening of the surface was carried out show the state where the 
opening for contact electrodes which connects wiring of the 1st layer and wiring of a two-layer eye was provided, after 
forming an interlayer insulation film. 

[Drawing 8]A of drawing 8 processes aluminum thick film made to form on an interlayer insulation film following 
drawing 7, and the state where a thick film inductor and wiring of the two-layer eye containing a contact electrode 
were made to form, and the state where B formed the passivation film in the whole surface are shown. 
[Drawing 9] Drawing 9 to drawing 12 is a figure showing the manufacturing method of the thick film inductor in the 
semiconductor device of Example 2, and A of drawing 9 shows wiring of drawing 6 of the 1st layer. After B forms a 
silicon oxide film, it carries out spin coating of the SOG film, and shows the state where carried out etchback of the 
SOG film, and flattening of the surface was carried out. 

[Drawing 10]After A of drawing 10 forms an interlayer insulation film further following drawing 9, the state which 
provided the opening for contact electrodes which connects wiring of the 1st layer and wiring of a two-layer eye, and 
the state where B formed wiring of the two-layer eye are shown. 

[Drawing 11] After A of drawing 11 forms a silicon oxide film following drawing 10, spin coating of the SOG film is 
carried out, the operation which carries out etchback of the SOG film is repeated twice, and the state in which the 
interlayer insulation film of silicon oxide was formed on it, and the state where B provided the opening for the contact 
electrodes of wiring of a two-layer eye and wiring of the 3rd layer are shown. 

[Drawing 12]After A of drawing 12 forms aluminum thick film following drawing 11, the state in which the wiring of 
the 3rd layer which processes this and contains a thick film inductor and a contact electrode was formed, and the 
state where B formed the passivation film in the whole surface are shown. 
[Drawing 13]It is a top view of the inductor of superficial spiral shape. 
[Drawing 14]It is a sectional view of the [14]-[14] line direction in drawing 13. 
[Drawing 15]It is a top view of the hybrid integrated circuit of a conventional example. 

[Drawing 16]It is a perspective view of the inductor in the semiconductor device of other conventional examples. 
[Drawing 17]It is a figure showing the inductor in the semiconductor device of another conventional example, and is a 
sectional view of a [B]*[B] fine direction [ in / A can be set in a top view and / in B / A]. 
[Description of Notations] 

1 [ .... The oxidizing film for isolation, ] .... A semiconductor substrate, 2 .... An embedded layer, 3 .... An epitaxial layer, 
7 9 .... An impurity diflusion plug, 12 .... The impurity diffusion region for isolation, 15, 25 .... Polysilicon film, 27 [ .... 
Double polysilicon type bipolar transistor, ] .... Abase, 28 .... A collector, 29 .... An emitter, 30 32, 34, 41, 43, 45 [ .... A 
passivation film 51, 52 / .... Thick film inductor. ] .... A silicon oxide film, 33, 42, 44 .... A SOG film, the Al wiring of the 
31.... 1st layer, 35 .... The Al wiring of a two-layer eye, the Al wiring of the 46.. ..3rd layer, 36, 47 
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■TScfc^tCB' ^^-^lW-|i)30keV. F- 
XM 1 . 0 E 1 2cm 2 T^AfSc * LT, CVDS 
lC&iXTEOS*l£®X7s£tZffit / r'(mm2 
mZ1&5 5 0 nmUmct&mZ-tt. 9clCBF zt -(*y*: 
a A L U -> U 3 y!t 1 5 6 miS AO n S©x if £ 
*->t;H3'\BMLt7*77 h^-X^2 3*^ 

05!t$n5ci;afc^9oo o c, \5im®mm*tii 
to tnfciot, h7»*x^o^-xia (sit- 

y^7h^-X) 2 K 2 3*WMJn5c 

T, 05<DB{c^-T<fc9lC, 0 5 OA (OWtit^^MJ^2 

2<D<-Zffi®2 OlCftfctZWftffmZ&vlCL. * 

-X«g^2 1 OR±Ox5-y^r^Pg|5{C-9-^ F?*- /!/ 
2 4«UiSn5. 

[00 3 1 ] 0JAtfCVDffifcJ:oT£iE"c#y 
-> y 3 2 5 £J?2& 1 5 0 n mSKH:J<IS[«-&S. 
ZOfe, meiCTjit&olc. W'r>aM$7« 
i:-Ti>/ci6ti:, 4"'J>"Jnyl2 5(as' -i^y^ 

^;b^-^j6 0 k e V, F— XS 2 . 0E16cnT 2 T* 
aA^tlfcAs' ^^-^2 1^ 
«*Sfc«)<Dj»«ia («8 5 0°C, 3 OiMffl) ^SSt 
T, •fe;U775f'yt s x5-y^2 6^m^-T5o 

Xs x = >v u tb tasij-w^osi? y y a yd 2 5 * 



1 



(6) 

9 

«StJ:-3TlltetTfr6, ^-7JftDtBl,mil2 7, 3 
t^£$DttiL@i2 8, x=«>^8l»3HJU*a2 9£ 

to v u 3 ygy/ u 5 h 5 > v 7 * * 3 0 

J^fiK^nSo COm, &WI2 7, 2 8, 2 9^t*T 

i*O^U7^if;l/«ll*fe 1J1@<DA lEH^JML- 

T£>)4 0 0°C, 2 0^lfflO7x-;P*fr5o 
[0 0 3 2] 07<fc»mRT?tt, 06fC^tfc^W#- 
7h7^>*X^3 0*«OIiU ±«»CSUfe^«ffi2 10 
7, 2 8, 2 9*#tri»l©A 1EJS3 lOHOtcfiS 

T&fo£07©Ati06lC*Lfcil{b^'l'iS^l 8±<D 
ljfg<DA 1 E*£3 1 *7fi?o fLT, mKDBlCjnt 

DSfCfc^TT^Xv^HMTteT E O SftZmiUrJ 

MM3 2£J¥£#J5 0 0 nmg^fclta^^^o 

t£, £ffifcSOGIB3 3*@IE&*PU R I Ej4tJ;-3 

l*TBl7 0Cfc^TJ:3K:, CVDSiaoT^Xv 20 

s-es, fit, liiOA i@b^3 1 fc&tej&rrs 

2jfg<DA 1 EiRfc^a^*^ hWfffites 

[0033]^, mm$mmT*&5Mit>r>(mm3 4 

±fC2lg«A ISIS 3 5£fB/rf 3fc*6<DA IB** 
T, B8 0Afc^f «fc5fc/<*-y{fcLfcUi>XhJii£ 30 

r i EffifCcfcoTA im*tnxiTmm'(y#z$ 

5 1 tn^^ b«@3 5' Sr#02/fgcDA 1 SB)^3 

5 l 2 jf g <D A 1EH3 5^rA^--TS 

W # - 5 h 5 > *JX * 3 0 0±73 fC igU-f y * 

[0 0 3 4] (HS&ffl 2 ) 2 <D¥*tt£tt 2 ti , 

^-r^-^h5>->*X^3 0, 1/lgcDA 1 MB3 1 CD 40 
J&I&£X>imffim 1 EM*-?**©"!?, HflS0J 1 T* 

1 <D0 7 i: RlttftH 9 fr&fMrr 

[0 0 3 5] @9cDA(S06{C^L/c ll@<DA 1 E«§ 

3 1 T'$i5„ ^LT, 0 9 ©bic^t <£•?{<:, A1E*£ 

3 l±©^BStWIAtfC VDj£fc«fcoT77Xv£H& 
"F^TEOS^^^fb^-r^MS 2£JP£&J5 0 0 nm 

f<D&, £WCS0G§I3 3*@« 
R I E?£t<:J;oTXy^/W£ LT&Mtffe* 

w#*¥a{t*-£s. so 
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[0 0 3 6] itl^TH 1 OcDAK/iVf C 

LTTEos^e>»{k^jR»!3 izmmz-zzo %l 

T, l!@<DA 1E*®3 1 t'&lcfcf$.tS2mB<DA 1 
EH£3 5 £<D3^*^ hWffifflfc, 0^1* fcfc/t^- 
yx^bfcU^XhlllOfiF&Ofcfc, R I E SIC J: 
T»b^>f *M 3 4 KPwlP 3 4 ' *WlVT WJTs hH« 
iJgtfSo 01 0<DBlC*-f<fc9£, 2)lg<DA 

1EH3 5*Jg)«r*fcii>OA m*X^'y*ifeaHlC 

U'JXhmv&t, R I Etefc«toT2lilOA IBB 

3 5 h«&3 5' %Bf$.?&o 

[0 0 3 7] 1 <DAK7jk?&.0lC. £®tC0J 

AM 2: LTTEOS*>5lg{b^-r^4 l^rl¥$^5 5 

4 50 nmiSK@(ES^LTi!p5, R I ESKi-aT 
3^J5 5 0 nm<DX<v^-/Vy^LTlSM<Dfe50|5^¥a 

75Xv|?HMT, ^:ffi{cjl^|s6^i:LTTEOS^ 

zmfr^mm 4 3 5 0 0 n mm&iomut 

fetfc, S0GM4 4^JP$^4 5 0 nmgg^HigMfli 
L, R I EtetCj;oTl^5 5 0 nmCDX>y^-^>y ^^rfig 

^{fCVDgiaot^ Xv^HMTfC T E 0 S *p 5 

mit / r^fmm4 5^i?^^6 o o nmmmimm-$-& 

5o ^{C, 01 1 <DBlC^-f .fcSkl, 2P@<DA 

3 5£, »KUgric"TS3JiBOA lEI8i:03>*^h 

cD#ft(Dfet, R I EStC<fcoT^{b^^^4 5, 4 
3, 4 1 £Kjl-f£P^P4 5' *SttTUS?XM**il 

T Bo 

[0 0 3 8] StV^T, 0 1 2<DAfiI^-r < j;9^, ^{b^ 
^HP4 5©±{^®{C7>^-y^S^ e koTA 1 I££JP 
^^2. 5/tmfcJt8K«*/'cftfc, 0^-fi:t/^- 
^fbL/£U^XhM<D#fi"F, R I Effifc«toTJ?ilW 
>^^^52i:, 3y^^7h«@46' ^^03lg<D 
E«14 6Jgjaf*o #^T\ 01 2<DBfC^fJ:at, 
3li<DA 1 Sift 4 6X'$>$>Z>mm4y?Z$ 5 2t3& 
tf3^^h*ffi4 6' ^#tf^ffi(c^&(D7P-trXS 

i:t^>y KtD^P^if^octlcfcO, ^7;l/#U«> 
ij a yffiy h 5 y 3 0 cD±^f;:j?M-r > 

[0 0 3 9] W±, *58W%SS[fiS0lJt«t-3TKWL/£ 
g,^cSo*V>Ta>5rcD^^^pItgTfe^„ 

[0 0 4 0] ^l^.^**i5tiWct3v>T(i, mwMy?* 



» t 



11 

y i/ y n w ^-7i-7 vVTs* tern* t 
ctttxMiii/^/i/jtfy ->y 3>ga/v#— 7 

[00 4 1 ] $fc#^Mlj£*5<^Ttt, TEOSi^O 

PSG (*X*v"J^-h^5X) !$fcl±BPSG 
(#o*X**>y<5r-h#7X) HfcJ&ffU 9 0 0°C 

[0042] *fc**M!lfc*^Ttt, ff^y^* 

TfctK R I Effi»cJ:5J!initfRjteT*5KDH:43i/^T 
tfleU*IB£;£tt1\ mtfmftAl, W, Mown 

^ffiW£feV>T{±SOGH©JMm©¥fi{fc£R I Ej£ 

J: § x >y f-M y * (cfc -d TfiS L It t>\ i t¥ WWiWm m 
*ffi£J:oT¥S{tS#TfeJ:v\, 20 
[0 0 4 3] 

ttJJLhtcSiW Lfc <fc a *ma8T&W**u «fc 
[0 0 4 4] m^M. l 0¥Hf*«Bti:J:*itf, /U*- 

ftftflMUS, KM^O^eKjOT^XxAE T Cffl 

<d¥«c4S*. rau<««i«:fli«*S!« , r**-^ey- 

[0 0 4 5] §i3&E2<E>¥?£f*gH£<fc*U;f. PiKy 
MjS146^<, fro{fi3XMb£ftftfe©i:&oTi/> 
9> AOR I EffitcioTSSfcinlLWSA K W, 40 

[0 0 4 6] W^4 0¥SW*Sfifi:«kntf, WH^y 

t Lfitiifc'h i: L T * * y f -r 7 r £ * Q OKI m' 
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y -> y n y §y , ^ h 5 y s?x * & tz \t *y y # 

[0047] mjm6<»¥mfogiW<Dm&35&ti:&H 

7. \L y H y ?y XiOX y =f-t ^ \z <fc o Tff a <DX\ 
[0 0 4 8] if*^8<D*ai^ggOS)g73?*tC < fcn 

tfx jiiai6»i«o¥fflffc*JiiHii«Mo»iai:xi:>* 
•y ^ ©ffla^fctf* 2 ihiw±» y ii tT«ia«saiio 

*\ ^{*^H<D3Jie j f>4ggcDE)iS{i:@^>^ 

[01] 01 A>e>06 rn&m 1 o*#«*wc 
tt 5 y ~> y 3 >§u/ w 5 h 5 > x ^ o 

[02] 0i(c^<0T'^y, A&iil?#lHffl©&IHt: 
[0 3] 02tci|v^T, H3 0A(d:X75MiflW«^A 

[0 4] 03fC^T, 04OAtt^-X?jytilLS* ! t 

Tt^ttn, b y y 3 ym^icMifr^mm* ' 

B&Ltz'ifks n p n h ?y ^X^OHtt^-x1IS«*JB 
iSf * fc ft K IWk-!r W *« i: # U ">'J 3 >il*x »y f - v 
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[05] 04K!^T, 05<OAtiBf'*>^ftALT 
[06] *J&8H«fc# U U 3 ^I^M U 

sv^^jsa-tt* ^c^-xnu, xiu££®i, x 

5 >y fW&WStVrc*ffi%7Mro 10 
[0 7] 07, 08tt^MiJl©¥agf*gS£*5tt3j¥ 

ivf/^ * trass wntstffett*. c itmrm 

****** tr h*M©HP*ttttfe#tB*jRTo 
[08] 07{c^i>T, H80AttSK*6ait©±n:JB 

[09] 0 9*^01 2*rttftlS0j2 0¥SIW*3 
[010] 0 9fCj^V^T01 0OAttMtSH*6 

3>^^h«KffloMP%»ttfc«l8, B«2/fgcD6E 

30 

[01 1] 01 OldRi^TBl 1 ©Afigtfb'iM'jgllfc* 
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JgfiELfc&KSOGH*0$sl*|5U ^©SOGi^X 

iROJi(ai«Slilli%«j«tfc«8l, Bli2Sl©E«i:3 

1 a (Diem t <o xi y * t v nmm <om p^tait fc«&* 

[01 2] 01 lfc«V>TBIl 2 A {± A 1 
MZ-StS 3 H g <&Ktt**J* tfcttlk B «£ffifc/<-y 

[0i 3] TifiWft7./W5;WP«©'ry^**o¥iii 

0TS5o 

[01 4] 01 3 tC*3ttS [1 4] - [1 4] Mttfft© 

[015] (jatwcw^u y F*aisi»<D¥ffiH"pfe 
[01 6] fftofie^jo^f^wcfe^s-o^^^ 
[01 7] t,5-ootsa5«ijo^sw*siBJc^j-s>r> 
[b] - [b] «*iRi©»rBSia , rft«o 

1 ^Wf*:S«, 2 3 xtf£ + 

~y*>im, 7 XTftBfflftUMbit, 9 wmit 

9. l 2 fc^Kffl^tttotfiOffilfc l 5 , 

2 5 XVi/V^ym. 2 7 X, 2 8 3 

t^£, 2 9 x=-y^s 3 0 *sV a 

ym'Utf-^h^yisXZ^ 3 2, 3 4, 4 K 4 

3, 4 5 HfbST'fjRIiK 3 3, 4 2, 4 4 SO 

G& 3 1 lJlg<DA 3 5 2lg<DA 

1E$|> 46 3JBSOA1GMU 3 6, 4 7 /< 

yS"*— fai/BL 51, 52 jphk;/^*. 
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(51)Int.Cl. 7 FI 7-7>K (#%) 

H0 1L 27/06 
29/732 

F^-i^(##) 5F003 BA12 BB06 BB07 BC08 BE07 

BJ18 BP06 BP15 BS06 
5F033 HH04 HH08 HH11 HH18 HH19 
HH20 HH33 JJ01 JJ04 JJ08 
J J 18 JJ33 KK01 KK04 KK08 
LL04 MM05 HM13 NN06 NN07 
PP06 PP15 QQ08 QQ09 QQll 
QQ13 QQ31 QQ37 QQ48 QQ59 
QQ65 QQ73 QQ74 QQ75 QQ79 
RR04 RR09 RR14 RR15 SS11 
SSI 5 SS21 TT06 WOO W08 
XX01 

5F038 AZ05 EZ14 EZ20 

5F082 BA09 BA10 BA11 BA26 BC01 

BC14 DA06 DA07 DA09 DA10 

EA12 EA31 



